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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a mounter of a 
conductive ball for mounting accurately the conductive ball 
such as a solder ball etc., to an electrode of a work and a 
mounting method. 

SOLUTION: A mounting head 20 comprises a casing 31 
received inside a rectangular box 30 and a vacuum-chucking 
tool 32 under the casing 31. The box 30 is coupled to the 
casing 31 via a spring member 40 f and its own weight on the 
side of the vacuum-chucking tool 32 is offset by its spring 
force. A cylinder 38 is provided in the box 30 and its rod 39 is 
coupled to the casing 31. By the cylinder 38, a solder ball 1 
which is vacuum-chucked to a vacuum- chucking hole 35 of 
the vacuum-chucking tool 32 is pressed against an electrode 
1 2 of a work 1 1 . The mounting head 20 is moved vertically by 
vertically moving means comprising a ball screw 51, a nut 52, 
a motor 56 or the like. A pressing force of the vacuum- 
chucking tool 3 by the cylinder 38 is set to be at such 
appropriate magnitude that the solder ball 1 is pressed 
against the electrode 1 2 to be crushed or is not telescoped 
in the vacuum-chucking hole 35. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The positioning section of a work, the feed zone of a conductive ball, a loading head, and a 
vertical-movement means to make a vertical operation perform on this loading head, It is the loading 
equipment of the conductive ball equipped with the move means to which between the positioning 
section of the aforementioned work and the feed zones of the aforementioned conductive ball is 
moved for this loading head, the aforementioned loading head A mainframe, it prepares in the lower 
part of this mainframe — having — the inferior surface of tongue — adsorption of a solder ball — 
with the adsorption tool with which the hole was formed It has a **** means to **** this adsorption 
tool below, and the spring material which carries out the from cartridge of this adsorption tool 
upwards, and offsets the self-weight by the side of an adsorption tool according to the spring force. 
Loading equipment of the conductive ball characterized by setting up the force which pushes a 
conductive ball against the electrode of a work by ****** of the aforementioned **** means. 
[Claim 2] Loading equipment of the conductive ball of the claim 1 publication characterized by making 
the spring force of the aforementioned spring material equal to the self-weight by the side of the 
aforementioned adsorption tool. 

[Claim 3] the adsorption formed in the inferior surface of tongue — the adsorption tool which carried 
out vacuum adsorption of the conductive ball being dropped to a hole by drive of a vertical- 
movement means, and with the process which lands a conductive ball on the electrode of a work The 
process which makes flux intervene between a conductive ball and an electrode, and raises a 
conductive ball slightly from an electrode by raising an adsorption tool slightly, and by raising an 
adsorption tool, while a vacuum adsorbed state is canceled The loading technique of the conductive 
ball characterized by including the process which a conductive ball is again landed on an electrode 
with the adhesion of flux, and carries it. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment and the loading technique of a 

conductive ball which are used by the manufacturing process of the work with a bump. 

[0002] 

[Prior art] In the manufacturing process of the works with a bump, such as a flip chip, the technique 
using conductive balls, such as a solder ball, as the technique of forming a bump (vegetation 
electrode) in the electrode of a work is learned. This technique is heating and melting, and a thing 
that is solidified and forms a bump about a solder ball, after carrying a solder ball on the electrode of 
a work. 

[0003] Drawing 4 is the fragmentary sectionaj view of the adsorption tool of the loading equipment of 
the conventional conductive ball. 1 is a solder ball as a conductive ball, the adsorption to which many 
solder balls 1 were formed in the inferior surface of tongue of the adsorption tool 3 of a core box — 
vacuum adsorption is carried out at the hole 4 Moreover, flux 2 is applied to the inferior surface of 
tongue of the solder ball 1 at the last process. By driving the vertical-movement means which 
consists of a feed screw, a nut, a motor, etc., and dropping the adsorption tool 3, as shown in drawing 
4 , the solder ball 1 is landed on the electrode 6 of a work 5. Then, after canceling a vacuum adsorbed 
state, the solder ball 1 is carried in a work 5 by raising the adsorption tool 3. Next, this work 5 is sent 
to a heating furnace, does heating, melting, and solidification of the solder ball 1, and forms a bump. 
[0004] \\ K l 

[Object of the Invention] However, since the means dropped the adsorption tool 3 and was landing 
the solder ball 1 on the electrode 6 of a work 5 conventionally [ above-mentioned ], It fits in to a hole 
4 strongly, that the solder ball 1 is crushed for welding-pressure F at the time of landing ****, or the 
solder ball 1 — adsorption — the ** by which the solder ball 1 is not carried on an electrode 6 when 
a vacuum adsorbed state is canceled and the adsorption tool 3 is raised — adsorption — there was a 
trouble of being easy to remain fitting into a hole 4 

[0005] Therefore, this invention carries out the purpose of offering the loading equipment and the 
loading technique of a conductive ball that conductive balls, such as a solder ball by which vacuum 
adsorption was carried out, can certainly be carried on the electrode of a work to an adsorption tool. 
[0006] 

[The means for solving a technical problem] this invention the loading head of the loading equipment 
of a conductive ball For this reason, a mainframe, it prepares in the lower part of this mainframe — 
having — the inferior surface of tongue — adsorption of a conductive ball — with the adsorption tool 
with which the hole was formed It constitutes from a **** means to **** this adsorption tool below, 
and the spring material which carries out the from cartridge of this adsorption tool upwards, and 
offsets the self-weight by the side of an adsorption tool according to the spring force, and the force 
which pushes a conductive ball against the electrode of a work by ****** of the aforementioned 
**** means was set up. Moreover, the spring force of the aforementioned spring material was 
desirably made equal to the self-weight by the side of the aforementioned adsorption tool. 
[0007] moreover, the adsorption formed in the inferior surface of tongue — the adsorption tool which 
carried out vacuum adsorption of the conductive ball being dropped to a hole by drive of a vertical- 
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movement means, and with the process which lands a conductive ball on the electrode of a work The 
process which makes flux intervene between a conductive ball and an electrode, and raises a 
conductive ball slightly from an electrode by raising an adsorption tool slightly, and by raising an 
adsorption tool, while a vacuum adsorbed state is canceled The loading technique of a conductive ball 
consisted of a process which a conductive ball is again landed on an electrode with the adhesion of 
flux, and carries it. 
[0008] 

[Operation] According to the above-mentioned configuration, a conductive ball is pushed against the 
electrode of a work by the moderate force set up with the **** means, and can certainly be carried 
in it. Moreover, after landing a conductive ball on the electrode of a work, by making it go up slightly, 
between an electrode and a conductive ball, the adhesion of flux is generated and a conductive ball 
can certainly be carried on an electrode with this adhesion. 
[0009] 

[Example] Next, the example of this invention is explained with reference to a drawing. Drawing 1 is 
[ the cross section of the loading head of the loading equipment of this conductive ball and drawing 3 
of the perspective diagram of the loading equipment of the conductive ball of one example of this 
invention and drawing 2 ] explanatory drawings of a loading operation of the solder ball of the loading 
equipment of this conductive ball. 

[0010] In drawing 1 , 1 1 is a work and is laid in the guide rail 13. The guide rail 13 serves as the 
positioning section which clamps and positions a work 1 1 . Many electrodes 1 2 in which the solder ball 
1 as a conductive ball is carried are formed in the top of a work 1 1. The feed zone 14 of the solder 
ball 1, the light source 15 for a pickup mistake detection, and the container 16 by which flux was 
****ed are installed in the side of a guide rail 13. 17 is a squeegee which carries out the smoothness 
of the oil level of flux. The feed zone 14 of a solder ball consists of a box, and the solder ball 1 is 
****ed by the interior. 

[001 1] The loading head 20 is formed in the upper part of a guide rail 13. The loading head 20 is 
moved in the orientation of X along with the guide shaft 21. Moreover, the both ends of the guide 
shaft 21 are combined with the guide shaft 23 through the slider 22, and the guide shaft 21 is moved 
in the orientation of Y along with the guide shaft 23. That is, the guide shafts 21 and 23 serve as a 
move means to move the loading head 20 in the orientation of X, or the orientation of Y. In addition, 
the explanation of the power system for moving the loading head 20 along with the guide shafts 21 
and 23 is omitted. 

[0012] Next, the structure of the loading head 20 is explained with reference to drawing 2 . 30 is a 
box as a mainframe. A box 30 is the non-base and the case 31 is contained by the interior. The 
adsorption tool 32 of a core box is combined with the lower part of a case 31. the adsorption formed 
in the inferior surface of tongue when the adsorption tool 32 was connected to the suction unit 64 
through the tube 33 and the suction unit 64 operated — vacuum adsorption of the solder ball 1 is 
carried out at a hole 35 [ much ] 

[0013] The condensing element 36 and the photodetection sensor 37 are formed in the interior of a 
case 31. The cylinder 38 is installed in the top of a box 30, and the case 31 is combined with the 
soffit section of the rod 39. 40 is spring material and has combined the head lining side of a box 30, 
and the top of a case 31. The spring material 40 carries out the from cartridge of the case 31 
upwards by the spring force, and has offset self^weight G by the side of the adsorption tool 32. In 
this example, the spring force of the spring material 40 is made equal to self-weight G of the case 31 
and the adsorption tool 32. The fitting of the slide of the slider 41 formed in the both-sides side of a 
case 31 is made free to the perpendicular rail 42 prepared in the internal surface of parietal bone of a 
box 30. Moreover, the touch sensor 43 is formed in the pars basilaris ossis occipitalis of a box 30. 
[0014] Next, the vertical-movement means of a box 30 is explained. 50 is the longwise drive case 
prepared in the flank of a box 30, and the ball thread 51 perpendicular to the interior is contained. 
The nut 52 is ****ing to the ball thread 51, and the nut 52 is combined with the box 30 through the 
rod 53. The rail 54 perpendicular to the side face of the drive case 50 is formed, and the fitting of the 
slide of the slider 55 formed in the side face of a box 30 on this rail 54 is made free. If a motor 56 
drives and a ball thread 51 rotates, a nut 52 will move up and down along with a ball thread 51. 
Thereby, a box 30 and the adsorption tool 32 perform a vertical operation. 
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[0015] 60 is a control section and a signal is inputted from the touch detector 66 which controls the 
motorised circuit 61, the ****** control section 62, the adsorption mistake detector 63, the suction 
unit 64, the vibrator drive circuit 65, etc., and was connected to the touch sensor 43. The motorised 
circuit 61 controls a motor 56. The ****** control section 62 controls a cylinder 38. The adsorption 
mistake detector 63 detects the existence of an adsorption mistake with the signal from the 
photodetection sensor 37. As shown in drawing 2 , the side face of the adsorption tool 32 is equipped 
with the vibrator 34 controlled by the vibrator drive circuit 65, and the supersonic oscillation of the 
adsorption tool 32 is carried out. 

[0016] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
an operation below. In drawing 1 f the loading head 20 is moved to the upper part of the feed zone 1 4 
of a solder ball, next, the thing which a motor 56 ( drawing 2 ) drives — the loading head 20 : — a 
down and elevation — carrying out — adsorption of the inferior surface of tongue of the adsorption 
tool 32 — to a hole 35, vacuum adsorption of the solder ball 1 is carried out, and it is taken up 
[0017] Next, the loading head 20 is moved toward the upper part of a container 16. The loading head 
20 passes through the upper part of the light source 15 the middle, although the light source 15 
irradiates light toward the inferior surface of tongue of the adsorption tool 32 — drawing 2 — setting 
— one of adsorption — if vacuum adsorption of the solder ball 1 is not carried out at a hole 35 
(namely, when there is a pickup mistake of the solder ball 1) — light — adsorption — since incidence 
is carried out to the photodetection sensor 37 through a hole 35, it becomes clear that there was a 
pickup mistake When there is a pickup mistake, the loading head 20 is returned to the upper part of 
the feed zone 14 of a solder ball, and a pickup operation is redone. 

[0018] Now, when there is no pickup mistake, it moves to the upper part of a container 16, and the 
loading head 20 makes the flux 2 ****ed by the container 16 adhere to the inferior surface of tongue 
of the solder ball 1 by a motor's 56 driving there and performing a vertical operation. Next, it moves 
to the upper part of a work 11, and the loading head 20 carries the solder ball 1 on the electrode 12 
of a work 1 1 by performing down / elevation operation there. 

[0019] Drawing 3 (a), (b), (c), and (d) show the loading operation of the solder ball 1 in detail. As first 
shown in drawing 3 (a), the adsorption tool 32 downs toward a work 11. This down operation is 
performed when a motor 56 right-rotates. 

[0020] Next, since it will come floating a little to a box 30 and the pars basilaris ossis occipitalis of a 
case 31 will separate from a touch sensor 4 while the adsorption tool 32 pushes up the rod 39 of a 
cylinder 38 upwards in drawing 2 with the reaction force if the solder ball 1 lands on an electrode 12 
as shown in drawing 3 (b), it is detected, a motor 56 stops a driVe immediately, and that the solder 
ball 1 landed on the electrode 1 2 stops a down of the adsorption tool 32. 

[0021] As shown in drawing 3 (b), after the solder ball 1 has landed pn an electrode 12 The down 
force by right rotation of a motor 56 does not act as force which pushes the solder ball 1 against an 
electrode 12 (because). If the solder ball 1 lands on an electrode 12, a case 31 and the adsorption 
tool 32 will lose touch with the pars basilaris ossis occipitalis of a box 30. Since the down force by 
right rotation of a motor 56 is not transmitted to the adsorption tool 32, it also pushes a self-weight 
of a case 31 or the adsorption tool 32, and does not act as force (because). Since the self-weight of 
a case 31 and the adsorption tool 32 is offset by the upward spring force of the spring material 40, 
only ****** applied when a cylinder 38 operates and the rod 39 projects below acts as force which 
pushes the solder ball 1 against an electrode 12. That is, the cylinder 38 serves as the **** means of 
the adsorption tool 32 for pushing the solder ball 1 against an electrode 1 2 by the moderate force, 
and the size of the force which pushes the solder ball 1 against the electrode 12 of a work 1 1 by the 
****** is set up. therefore, by managing the vegetation force of the rod of a cylinder 38, the solder 
ball 1 can be pushed against an electrode 12 by the moderate force by the force of the moderate size 
which fits into a hole 35 or is not crushed namely, the solder ball 1 — adsorption — 
[0022] Next, the reverse rotation of the motor 56 is carried out slightly, and H (about 0.1 -0.1 5mm) 
elevation of the adsorption tool 32 is carried out in slight height. Incidentally, the diameter of the 
solder ball 1 of this example is about 1mm. By this, the inferior surface of tongue of the solder ball 1 
will lose touch with an electrode 12 slightly about 0.1 -0.1 5mm, and the flux 2 with adhesion will 
intervene between the solder ball 1 and the electrode 12 ( drawing 3 (c)). then — if the vacuum 
adsorbed state of the solder ball 1 is canceled, the reverse rotation of the motor 56 is carried out 
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and the adsorption tool 32 is raised — the solder ball 1 — adsorption — it separates from a hole 35, 
and on an electrode 12, it lands again and is carried ( drawing 3 (d)) in this case — since an electrode 
12 is adsorbed with the adhesion of flux 2, if the solder ball 1 raises the adsorption tool 32 — the 
solder ball 1 — certain — adsorption — it separates from a hole 35 and is carried on an electrode 1 2 
moreover, the solder ball 1 — adsorption — if a vibrator 34 is driven and it carries out the supersonic 
oscillation of the adsorption tool 32, in separating from a hole 35 — more — an authenticity — the 
solder ball 1 — adsorption — it separates from a hole 35 

[0023] If the solder ball 1 is carried in a work 1 1, a work 11 will be delivered along with a guide rail 13 
by the above to the following process. Next, the new work 1 1 is sent to a guide rail 13, and the 
operation mentioned above is repeated, this invention is not limited to the above-mentioned example, 
for example, flux 2 may be applied on the electrode 12 of a work 1 1 by the means of a dispenser, a 
screen-stencil machine, etc., without making it adhere to the inferior surface of tongue of the solder 
ball 1. 
[0024] 

[Effect of the invention] According to this invention, on the electrode of a work, a conductive ball is 
landed by the moderate force and can certainly be carried. Moreover, after landing a conductive ball 
on the electrode of a work, by making it go up slightly, between an electrode and a conductive ball, 
the adhesion of flux is generated and a conductive ball can certainly be carried on an electrode with 
this adhesion. 
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